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Kindergarten Children
Heather L. Rouse and John W. Fantuzzo
University of Pennsylvania
Abstract. The validity of three subtests of the Dynamic Indicators for Basic Early
Literacy Skills (DIBELS) was investigated for kindergarten children in a large
urban school district. A stratified, random sample of 330 participants was drawn
from an entire cohort of kindergarten children. Letter Naming Fluency, Phoneme
Segmentation Fluency, and Nonsense Word Fluency evidenced significant con-
current and predictive validity when compared to general reading ability mea-
sured by teacher report, individual assessments, and group-administered nation-
ally standardized tests. Evidence for convergent and discriminant validity was
also found when comparing these subtests to measures of specific literacy,
cognitive, and social-behavioral constructs.
No Child Left Behind legislation has ment standards, and how will intervention be
pressed public school administrators to ensure implemented as a function of identified needs?
that all children are reading on target by These questions underscore the need for high-
Grade 3 (U.S. Department of Education, quality, evidence-based identification and in-
2001). This legislation was designed to ad- tervention techniques.
dress persistently low reading proficiency In recent years, the science of early
rates of fourth-grade students in the United childhood has underscored the substantial ef-
States. Under the provisions of this act, school feet of early childhood experiences on later
districts are being held accountable on the academic success. National reports have high-
condition of their success in meeting annual lighted early childhood as a critical time for
assessment standards. In response, education skill development and emphasized the central-
systems have been forced to answer two crit- ity of early literacy as foundational to later
ical questions: How will we determine which success (National Research Council, 1998,
children are at risk for not meeting the assess- 2001, 2002). Unfortunately, young children
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exposed to risk factors associated with poverty
and urban environments are less likely to de-
velop early literacy skills and more likely to
evidence reading difficulties throughout ele-
mentary and secondary school (Duncan &
Brooks-Gunn, 2000; Juel, 1988; Stipek &
Ryan, 1997). The 2000 National Assessment
of Educational Progress found that only 14%
of fourth-grade students eligible for the free or
reduced-cost lunch program performed at or
above the proficient reading level in compar-
ison to 41% of noneligible students (U.S. De-
partment of Education, National Center for
Education Statistics, 2000).
Urban environments are host to a variety
of additional structural and social risk factors,
such as density of poverty and unemployment,
inadequate housing, community violence, and
school truancy, that are documented as having
negative relationships with school achieve-
ment (Garbarino, 1995; Leventhal & Brooks-
Gunn, 2000). The 2000 National Assessment
of Educational Progress exposed a significant
reading achievement gap between fourth-
grade students in urban public schools as com-
pared to their peers attending urban fringe or
large town schools and rural or small town
schools (U.S. Department of Education, Na-
tional Center for Education Statistics, 2001).
This risk associated with urban public schools
is further exacerbated by an increased likeli-
hood of concentrated poverty within these
schools. Enrollment in schools with a high
density of poverty has been shown to evidence
a unique relationship with school achieve-
ment, beyond the individual poverty levels of
a child's family (National Research Council,
1998). Research studies exploring the collec-
tive effect of these risks, such as the Early
Childhood Longitudinal Study—kindergarten
cohort, further indicate that as the number of
risk factors increase, children evidence slower
progress in reading achievement from kinder-
garten through third grade (U.S. Department
of Education, 2004).
State departments of education are now
recognizing kindergarten as a critical entry
point into public school. As increasing num-
bers of children enroll in full-day kindergarten
programs, schools are pressed to adopt assess-
ment and screening methods for young chil-
dren that are connected to intervention and
curricula. A survey of state education depart-
ments conducted by the National Center for
Education Statistics revealed that whereas
only one-third of states use a statewide screen-
ing or assessment instrument for incoming
kindergarten children, nearly half of local dis-
tricts assess children's preacademic skills be-
fore school entry (Prakash, West, & Denton,
2003). Over half of these schools use early
assessments to inform classroom instruction as
children enter school. However, a review of
the existing early assessments has drawn at-
tention to the questionable psychometric prop-
erties of most of these instruments, most trou-
bling of which is their low predictive validity
(Bordingnon & Lam, 2004). Evidence-based
assessment and screening techniques are
needed to support districts in meeting the fed-
eral mandates of No Child Left Behind (Na-
tional Institutes of Health & National Institute
of Mental Health, 1998; U.S. Department of
Health and Human Services, 2002).
National research panels have identified
characteristics of quality early reading assess-
ments to inform instruction. Psychometrically
sound assessment instmments (i.e., those with
demonstrated reliability and construct and pre-
dictive validity) should include an evaluation
of specific skills that are amenable to interven-
tion, such as phonological awareness and al-
phabetic skills (Meier, & Sullivan, 2004;
Meisels & Atkins-Burnett, 2000). To evaluate
the effectiveness of curricula across school
districts, we need measures that are sensitive
to change over time (Horm-Wingerd, Winter,
& Plotchan, 2001) and ones that can be ad-
ministered on a large scale in a cost-effective
manner (National Research Council, 1998).
Early reading instruments that evidence these
qualities could be used to screen young chil-
dren as they enter elementary school and to
monitor students' progress across time (Insti-
tute for the Development of Educational
Achievement, 2002).
The Reading First Assessment Commit-
tee recommended the Dynamic Indicators of
Basic Early Literacy Skills (Good & Kamin-
ski, 1996; Kaminski & Good, 1996) as one
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such quality instrument for children in kinder-
garten through third grade (Institute for the
Development of Educational Achievement,
2002). As of the 2004-2005 school year, more
than 2,200 school districts from 49 states and
Canada had adopted the DIBELS as a screen-
ing tool since this recommendation (Official
DIBELS Home Page, retrieved March 30,
2005). The DIBELS contains a set of 10 brief,
individually administered tests for kindergar-
ten through third-grade children. It is designed
to identify children with early reading diffi-
culty and to monitor progress within the cur-
riculum. Each individual subtest is a short
(1-3 min) fluency measure developed from the
essential early literacy domains as discussed in
both the National Reading Panel (2000) and
National Research Council (1998) reports.
They include measures of phonological aware-
ness, knowledge of alphabetic print, and lan-
guage development. These are broken down
into grade-appropriate subtests for five indica-
tors: Initial Sound Eluency, Letter Naming
Fluency, Phoneme Segmentation Eluency,
Nonsense Word Fluency, and Oral Reading
Fluency. Three subtests are used for children
at the end of kindergarten: Letter Naming Flu-
ency, Phoneme Segmentation Fluency, and
Nonsense Word Fluency. Administration of
these subtests does not require intensive train-
ing, and can be done by regular school per-
sonnel (Good et al., 2002). These brief tasks
allow for quick identification of ability levels
as well as frequent administration throughout
the year, and provide information to inform
classroom-based intervention (Good & Shinn,
1990; Kaminski & Good, 1998).
The DIBELS unpublished technical re-
port provides initial reliability and validity
estimates for the subtests used in kindergarten
(Good et al., 2002). The authors used samples
of children from one school district in the
Northwest. By using multiple cohorts of stu-
dents across four academic school years, sam-
ple sizes for each reliability and validity esti-
mate ranged from 37 to 298, depending on
enrollment and attrition. The specific gender
and ethnic distribution of each sample was
unknown; however, students in the entire
school district were reported as approximately
88% White, 7% Latino, 3% Asian, and 1%
each African American and Native American.
This unpublished report provides alternate-
form and test-retest reliability estimates for
each subtest. Concurrent and predictive valid-
ity was also demonstrated with global readi-
ness and reading subtests from the Woodcock-
Johnson Psycho-Educational Battery—^Revised.
There are three research articles pub-
lished in peer-reviewed journals that provide
additional psychometric information on the re-
liability and validity of the DIBELS. The de-
velopment and validation study, conducted by
the DIBELS authors, used a small sample of
Caucasian children in kindergarten (n = 18)
and first grade (n = 19) in a rural elementary
school in the Pacific Northwest (Kaminski &
Good, 1996). Similar to their technical report,
alternate-form and split-half reliability esti-
mates were provided. Evidence for the crite-
rion-related validity of the DIBELS with the
McCarthy Scales of Children's Abilities, the
Metropolitan Readiness Test, and the Stanford
Diagnostic Reading Test was provided for kin-
dergarten children. However, fewer significant
reliability estimates were found for first-grade
children. A second published study by Hintze,
Ryan, and Stoner (2003) used a relatively
larger sample of kindergarten children (n =
86), 93% of whom were Caucasian, to provide
evidence of the criterion-related validity with
the Comprehensive Test of Phonological Pro-
cessing. A third study conducted in a moder-
ate-sized midwestem city included 75 kinder-
garten children, 37% of whom were non-
White and one-third eligible for free or
reduced-cost lunch (Elliott, Lee, & Tollefson,
2001). Statistically significant reliability and
concurrent validity estimates with criterion
measures of phonological awareness, stan-
dardized achievement, and teacher ratings
were found.
This small set of published studies pro-
vides initial support for the concurrent con-
struct validity of the DIBELS for kindergarten
children. However, the sampling procedures
within these studies preclude generalizability
of their results to other populations of chil-
dren, particularly those at risk for reading dif-
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ficulties. Each study includes fewer than 100
children, and there is no evidence of how these
small samples are (or are not) representative of
the larger populations from which they were
drawn. As a result, there is inadequate power
to test the validity for important subgroups
within the samples. Furthermore, the charac-
teristics of the larger populations from which
they sampled prevent these studies from pro-
viding external validity for groups of children
who are most at risk for early reading diffi-
culties because of poverty, minority status, or
urban residence. Given the magnitude of
school districts choosing to use the DIBELS, it
is imperative that the information gathered
from this instrument is reliable and valid for
all children, especially those most vulnerable
to poor school outcomes.
The purpose of the present study was to
conduct an investigation of the validity of
three subtests of the DIBELS for kindergarten
children in a large urban school district. These
three subtests are used at the end of kinder-
garten: Letter Naming Eluency, Phoneme Seg-
mentation Huency, and Nonsense Word Elu-
ency. Two major research questions guided
this inquiry: (1) What is the relationship be-
tween these subtests and standardized scores
from nationally normed tests of distinct liter-
acy constructs (i.e., alphabet knowledge, con-
ventions of print, comprehension, and vocab-
ulary); and (2) what is the relationship be-
tween these subtests and measures of other
cognitive and behavioral competencies? Using
a multitrait-multimethod approach (Campbell
and Fiske, 1959), it was hypothesized that
DIBELS Letter Naming Eluency would evi-
dence the strongest relationships with alphabet
knowledge and independent reading abilities.
It was further hypothesized that the DIBELS
subtests would have significant, but lower,
associations with mathematics. Furthermore, it
was hypothesized that stronger relationships
with cognitive-based measures (i.e., math,
competence motivation) and weaker relation-
ships with emotional and behavioral indicators
such as play interaction, disruption, and dis-
connection would provide evidence for the
discriminant validity of the DIBELS.
Method
Participants
A stratified, random sample of 330 kin-
dergarten children participated in this study.
Children were equally distributed between
males (49%) and females, with an average age
of 66 months (SD = 3.8). Children within
classrooms were stratified to be demographi-
cally and geographically representative of the
entire cohort of 14,803 kindergarten students
in the large urban public school district. The
sample demographics mirrored those of the
entire cohort, with 55% of the children Afri-
can American, 17% Caucasian, 17% Hispanic,
9% Asian, and 2% other. Thirty-one percent of
these children qualified for free or reduced-
cost lunch. All 330 children were individually
assessed by research team members. Complete
kindergarten DIBELS and Developmental
Reading Assessment (DRA) were obtained for
326 children. Teachers returned 90% of the
emotional-behavioral surveys (n = 296), and
in first grade 285 children were enrolled in the
district and tested in the spring.
Measures
Child and family demographics. In-
formation regarding participant children's date
of birth, gender, race, and free or reduced-cost
lunch participation were obtained from admin-
istrative records within the school district.
Children who live in families receiving Tem-
porary Assistance for Needy Families were
automatically enrolled in the district free lunch
program. Free lunch was used as a low-in-
come indicator.
Early reading. The Test of Early Read-
ing Ability, third edition (TERA-3; Reid,
Hresko, & Hammill, 2001) is a nationally
standardized test of reading ability appropriate
for children ages 3 years, 6 months, to 8
years, 6 months. It measures alphabet knowl-
edge, knowledge of conventions of print, and
construction of meaning from print. In addi-
tion to scores for each such area, an overall
composite combines the areas in either age-
blocked standard score or raw score form.
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Norms are based on a stratified national sam-
ple (N = 875) configured to the U.S. Census.
Reliability is substantial and validity is sup-
ported through correlations with established
measures of academic achievement and cog-
nitive ability.
The Developmental Reading Assess-
ment (Beaver, 1997) is an individually admin-
istered test of reading accuracy, fluency, and
comprehension appropriate for use with chil-
dren in kindergarten through Grade 3. In a
one-to-one format, students read from texts
within each level, progressing until they are
unable to meet accuracy and comprehension
thresholds. The overall score on the DRA is an
instructional reading level—or the level at
which the student can engage in teacher-in-
structed text. Across all grade levels and read-
ing levels of the DRA, test-retest reliability
estimates range from .91 to .99, and interrater
reliability estimates range from .74 to .80.
Criterion-related construct validity has also
been established, with coefficients ranging
from .65 to .84 when compared to scores on
other nationally standardized measures of
early reading ability.
The TerraNova, second edition (CTB/
McGraw-Hill, 1997) is a group-administered
achievement test considered among the most
reliable and valid of all standardized achieve-
ment tests; it is also known as the Caiifomia
Achievement Tests, sixth edition. Standard
scores are provided across three subtests re-
lated to reading: overall reading, vocabulary,
and language. The TerraNova was nationally
standardized on a stratified sample of 114,312
students (Grades 1-12) from 778 school dis-
tricts during the fall of 1999 and another
149,798 students (Grades K-12) in the spring
of 2000. Stratification variables included geo-
graphic region, urbanicity, socioeconomic sta-
tus, and special needs. The TerraNova dem-
onstrates acceptable intemai consistency, with
Kuder-Richardson Formula 20 coefficients for
all subtests and total scores ranging from the
middle .80s to .90s. Extensive validity work
has been conducted on the TerraNova. Items
were carefully reviewed to ensure adequate
content validity, comparisons with the Test of
Cognitive Skills, second edition, and with In-
View (CTB/McGraw-Hill, 2001) indicate ev-
idence of construct validity, and correlations
between subtests and total scores support cri-
terion-related validity. Eurther, the publishers
plan to correlate the TerraNova with the Na-
tional Assessment of Educational Progress,
the Third Intemational Mathematics and Sci-
ence Study, and the SAT and ACT. Based on
similar studies relating the Caiifomia
Achievement Tests with the SAT and ACT,
the publishers expect strong relationships.
Early mathematics. The Test of Early
Mathematics Ability, second edition (Gins-
burg & Baroody, 1990) is an individually ad-
ministered test of early numeracy skills. It
offers a broad assessment of both informal
early mathematics (concepts of relative mag-
nitude, counting, calculation with objects
present) and formal mathematics (reading and
writing numbers, number facts, calculation in
symbolic form) for children from 3 years to 8
years, 11 months of age. A standardized com-
posite index is provided, which encompasses
all subareas measured by the Test of Early
Mathematics Ability. The nationwide norma-
tive sample conforms to the U.S. Census (N =
896) and shows high intemai consistency and
test-retest reliability. Criterion validity has
been established with standardized tests of
school achievement.
Approaches to leaming. The Leam-
ing Behaviors Scale (McDermott, Green,
Francis, & Stott, 1999) is a 29-item teacher
rating scale measuring children's typical
leaming-related behaviors observed over the
past 2 months. Sample items include "says
task is too hard without making much effort to
attempt it," "accepts new tasks without fear or
resistance," and "responds without taking suf-
ficient time to look at the problem or work out
a solution." Teachers indicate whether the in-
dicated behavior most often applies, some-
times applies, or doesn't apply. Four reliable
and robust leaming behavior dimensions are
reported for the 29-item scale: competence
motivation, attention-persistence, attitude to-
ward leaming, and strategy-fiexibility. Stan-
dard scores are produced for each dimension
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(m = 50, SD = 10). Validation and reliability
(intemai consistency, test-retest, and interrater
reliability) support are extensive (Buchanan,
McDermott, & Schaefer, 1998; Coolahan,
Fantuzzo, Mendez, & McDermott, 2000; Mc-
Dermott, Leigh, & Perry, 2002) and include va-
lidity generalization studies for Head Start and
for major ethnic minority populations (Schaefer
& McDermott, 1999). Convergent and divergent
validity for the scale have been established by
correlating the Leaming Behaviors Scale
dimensions with factors of the Differential Abil-
ities Scales and Adjustment Scales for Children
and Adolescents (McDermott, 1993). National
standardization of the Leaming Behaviors Scale
was conducted with a sample of 1,500 children
ages 5-17, stratified according to the U.S. Cen-
sus by age, gender, academic level, ethnicity,
family stmcture, disabling condition, national re-
gion, community size, and parent education
(McDermott, 1999).
Interactive peer play. The teacher ver-
sion of the Penn Interactive Peer Play Scale
was used to assess peer-play interactions at the
end of kindergarten (Fantuzzo & Hampton,
2000). The Penn Interactive Peer Play Scale
contains 32 items designed to differentiate
children who demonstrate positive peer rela-
tionships from those who are less successful
with peers. The teacher version generates a
report of play activities at school and within
the classroom, encompassing three underlying
dimensions of peer play behaviors: play inter-
action, play dismption, and play disconnection
(Coolahan et al., 2000; Fantuzzo, Coolahan,
Mendez, McDermott, & Sutton-Smith, 1998).
These unique dimensions yielded alpha coef-
ficients of .90, .90, and .89 for the Play Dis-
mption, Play Disconnection, and Play Interac-
tion factors, respectively. Play Interaction con-
sists of items reflecting prosocial play
engagement behaviors that are creative, coop-
erative, and conducive to successful peer ne-
gotiations. The remaining two factors incorpo-
rate play behaviors that impede successful
peer play in a preschool classroom; Play Dis-
mption encompasses children's aggressive
and antisocial play behaviors, while Play Dis-
connection captures withdrawn and avoidant
behaviors. Scores on each dimension are in
r-score format (M = 50, SD = 10). Intemai
consistency for the teacher version shows
strong reliability for each of the three factors
as well as for the measure as a whole. Con-
current validity has been documented using
established teacher rating scales, peer nomina-
tions, and observations of classroom free play
(Fantuzzo et al., 1998).
Procedures
A stratified, random sample of partici-
pants was drawn from across all 172 public
elementary schools within the large urban
school district. A sample of 40 schools were
selected to be representative of the demo-
graphic and economic distributions of each
region and the district as a whole. Within each
school, children were randomly selected from
all kindergarten classrooms and stratified to fit
the age, gender, racial, and economic distribu-
tion of the entire elementary school kindergar-
ten population.
This study involved the collection of six
types of data: (a) administrative data including
children's birth date, gender, ethnicity, and
free or reduced-cost lunch qualification; (b)
teacher ratings of social skills and work habits;
(c) teacher assessment of early literacy
(DRA); (d) staff assessment of early literacy
(DIBELS); (e) group-administered reading
achievement tests; and (f) individual assess-
ments of early literacy and numeracy skills.
Before the start of participant children's kin-
dergarten school year, research team members
and district officials met to draft a confidenti-
ality agreement and data collection proce-
dures. The DIBELS is conducted districtwide
by a group of trained early childhood staff
three times per year, in October, Febmary, and
May. The DRA is administered by kindergar-
ten teachers on the same schedule, in October,
Febmary, and May. Students were adminis-
tered the TerraNova group achievement test in
April of their first-grade year. Research team
members obtained permission from the school
district administration to use these sets of ad-
ministrative records. A team of Master's-level
psychology or education graduate students
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were hired and trained to conduct the TERA
and Test of Early Mathematics Ability indi-
vidual child assessments. In the early spring,
teachers were contacted to elicit participation
in the study. The team of Master's students
conducted individual assessments with all par-
ticipating children late in the spring semester,
corresponding to the final DIBELS and DRA
assessment schedule within the school district
(May). Subsequent to these assessments,
teachers completed the Penn Interactive Peer
Play Scale and the Leaming Behaviors Scale
rating scales. At the end of students' first-
grade year, DRA and TerraNova results were
obtained from administrative databases (both
administered in April-May of first grade).
Data Analysis
The nature of the bivariate relationships
between subtests of the kindergarten DIBELS
and early literacy, mathematics, social, and
behavioral outcomes were examined. To ex-
plore the multivariate relationships between
the DIBELS and other concurrent competen-
cies, canonical correlation analyses were con-
ducted. Through canonical analyses, complex
relationships between multivariate domains
were examined to determine the divergent and
convergent relationships between the two sets
of variables (Weiss, 1972). When a significant
canonical correlation was found, the canonical
stmcture was examined to understand how the
variables are related to each other. High load-
ings (>.5O) within the stmcture denote the
strength of a particular variable as contributing
to the multivariate relationship between the
two sets of constmcts. The nature of the rela-
tionships was therefore best explained through
examining the pattem of loadings on the ca-
nonical stmcture for significant variate pairs
and determining the amount of variance
shared between these multivariate pairs.
Relationships between kindergarten
DIBELS and first-grade outcomes were first
explored through bivariate correlations. The
amount of variance in first-grade outcomes
that could be explained by kindergarten
DIBELS scores was examined through simul-
taneous multiple regression. This analysis al-
lowed researchers to look at the overall
strength of DIBELS subtests as predictors of
reading, vocabulary, and language outcomes.
In addition, individual beta weights provided
descriptive information about the relative con-
tribution of each DIBELS subtest when con-
sidered simultaneously with the other subtests.
Results
Convergent and Discriminant Validity
Bivariate correlations between kinder-
garten DIBELS subtests and standardized tests
of early reading provide evidence for concur-
rent, convergent validity. As expected. Table 1
shows significant positive relationships be-
tween each DIBELS subtest and each early
literacy construct. Each DIBELS subtest dem-
onstrated the strongest relationship with the
DRA instmctional reading level. The strongest
correlations with TERA subtests were found
between each DIBELS subtest and alphabet
knowledge.
Canonical variance analysis was con-
ducted to test the significance of the overall
multivariate relationship between literacy con-
stmcts, examine the nature of the relationship,
and determine the amount of variance shared
between these multivariate pairs. The findings
indicated a significant multivariate relation-
ship between dimensions of early reading
skills as measured by the TERA and basic
early literacy skills on the DIBELS (Wilks's
lambda = 0.58, F[9, 779] = 21.50, p <
.0001). This bimultivariate relationship was
defined by one significant canonical variate
pair. Early Literacy Competence {Re = .34).
This variate pair revealed a strong, significant
relationship between Alphabet Knowledge,
Conventions of Print, and Meaning from Print
dimensions of the TERA and the three subtests
measured by the DIBELS. Although all three
dimensions of the DIBELS were significantly
related to this variate pair, the strongest rela-
tionship was with Letter Naming Fluency, fol-
lowed by Nonsense Words and Phoneme Seg-
mentation, respectively (see Table 2). Simi-
larly, the strongest relationship to this variate
pair from the TERA subscales was found with
Alphabet Knowledge, followed by Conven-
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Table 1
Bivariate Correlations With Kindergarten and First'Grade Outcomes
Variables
Concurrent kindergarten cognitive outcomes^
DRA Instructional Reading
TERA Reading Quotient
TERA Alphabet
TERA Conventions
TERA Meaning
TEMA Math Quotient
Concurrent kindergarten behavioral outcomes^
LBS Competence Motivation
LBS Persistance
LBS Attitude
LBS Strategy
PIPPS Play Disruption
PIPPS Play Disconnection
PIPPS Play Interaction
Predictive first-grade outcomes'^
DRA Instructional Reading
TerraNova Reading
TerraNova Vocabulary
TerraNova Language
Letter
Naming
Fluency
.62**
.52**
.59**
.41**
.32**
.56**
.52**
49**
43**
.33**
- . 2 1 *
-.30**
34**
.67**
.48**
.63**
.57**
DIBELS (Local
Nonsense
Word
Fluency
.62**
.53**
.56**
44**
.35**
.51**
45**
.35**
.37**
.23**
- .17*
-.24**
.21*
.63**
.50**
.57**
.55**
Percentiles)
Phoneme
Segmentation
Fluency
.48**
.43**
.47**
.36**
.31**
.41**
.38**
.28**
31**
.21*
- .10
-.24**
.17*
.55**
.49**
.50**
.53**
Note. DIBELS = Dynamics Indicators of Basic Early Literacy Skills; DRA = Developmental Reading Assessment;
TERA = Test of Early Reading Ability; TEMA = Test of Early Mathematics Ability; LBS = Leaming Behaviors Scale;
PIPPS = Penn Interactive Peer Play Scale.
'N = 33.
"iV = 298.
'N = 288.
**p < .0001.
*p < .01.
tions of Print and Meaning from Print, respec-
tively. Redundancy analysis detnonstrated that
the TERA dimensions explained 31% of the
variance in the DIBELS subtests, whereas the
DIBELS represented 25% of the variance in
the TERA dimensions.
Discriminant validity was demonstrated
using measures of children's social and behav-
ioral skills. Significant negative bivariate rela-
tionships were found between DIBELS subtests
and two dimensions of interactive peer-play dif-
ficulties. Play Dismption and Play Disconnec-
tion (see Table 1). Conversely, positive relation-
ships were found between DIBELS and mea-
sures of children's prosocial engagement and
behavioral approaches to leaming. As hypothe-
sized, these sigtiificant correlations were less
strong than those found for the cognitive and
language dimensions. Within the approaches to
leaming constructs. Competence Motivation
was found to have the strongest relationship with
early literacy subtests.
Canonical variance analysis indicated a
significEint bimultivariate relationship between
peer-play dimensions of the Penn Interactive
Peer Play Scale, leaming behavior dimensions
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Table 2
Canonical Structure of the TERA With the DIBELS
Variable
Canonical Variate Set:
Early Literacy Competence
TERA
Alphabet Knowledge
Conventions of Print
Meaning From Print
DIBELS
Letter Naming Fluency
Nonsense Word Fluency
Phoneme Segmentation Fluency
.98
.71
.56
.93
.89
.73
Note. TERA = Test of Early Mathematics Ability; DIBELS = Dynamic Indicators of Basic Early Literary Skills.
N = 326.
of the Leaming Behaviors Scale, and the
DIBELS subtests measured at the end of the
kindergarten year (see Table 3; Wilks's
lambda = 0.64, F[21, 802] = 6.37, p <
.0001). One significant bimultivariate relation-
ship emerged, yielding one variate pair: En-
gaged Literacy Leaming {Re = .26). This vari-
ate pair indicated a positive relationship be-
tween Play Interaction and the Letter Naming,
Nonsense Words, and Phoneme Segmentation
Fluency subtests of the DIBELS, and a nega-
tive relationship between Play Disconnection
and the DIBELS subtests. Redundancy analy-
sis demonstrated that while the social and be-
havioral dimensions explained 14% of the
variance in the DIBELS subtests, the DIBELS
accounted for 21% of the variance in the social
and behavioral dimensions.
Predictive Validity
Significant predictive relationships were
found between early literacy skills measured by
the DIBELS in kindergarten and literacy con-
structs at the end of first grade. Table 1 shows
that the DIBELS subtests had the strongest bi-
variate association with first-grade instmctional
reading levels measured by the DRA. Simulta-
neous multiple regression analyses revealed a
significant overall relationship between DIBELS
subtests and first-grade instmctional reading
(F[3, 284] = 101.22, p < .0001). As indicated
by the R^, DIBELS subtests at the end of kin-
dergarten explained 51.9% of the variance in
first-grade instmctional reading. Of the three
DIBELS subtests, Letter Naming Eluency (stan-
dard regression coefficient = .45, p < .0001)
had the strongest association with reading at the
end of the year. Table 4 presents the results of
these analyses.
Significant bivariate relationships were
also found between DIBELS and each
TerraNova subtest in first grade. Table 1 indi-
cates relatively stronger predictive relation-
ships between DIBELS subtests and Vocabu-
lary, followed by Language and Reading, re-
spectively. Regression of the DIBELS in
kindergarten on the Vocabulary dimension of
the TerraNova at the end of the year resulted
in a significant overall relationship (F[3, 277]
= 75.04, p < .0001; see Table 4). DIBELS
dimensions accounted for 45.1% of the vari-
ance in Vocabulary. Letter Naming Fluency
(standard regression coefficient = .46, p <
.0001) emerged as the strongest predictor of
vocabulary, followed by Phoneme Segmenta-
tion Eluency. Nonsense Word Eluency was not
a significant predictor.
When DIBELS scores were regressed
onto the Language dimension of the TerraNova,
the equation was significant (F[3,285] = 65.31,
p < .0001). Overall, the R^ suggests that 41% of
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Table 3
Canonical Structure of the PIPPS and LBS With the DIBELS
Variable
Canonical Structure Coefficients:
Engaged Literacy Leaming
PIPPS
Play Interaction
Play Disruption
Play Disconnection
LBS
Competence Motivation
Attention-Persistence
Attitude Toward Leaming
Strategy-Flexibility
DIBELS
Letter Naming Fluency
Nonsense Word Fluency
Phoneme Segmentation Fluency
.59
.33
.50
.94
.85
.76
.57
.99
.76
.61
Note. PIPPS = Penn Interactive Peer Play Scale; LBS = Leaming Behavior Scale; DIBELS = Dynamic Indicators of
Basic Literacy Skills.
N = 289.
the variance in Language is explained by the
DIBELS. Of the three TerraNova dimensions,
Letter Naming Fluency (standard regression co-
efficient = .36, p < .0001) held the strongest
relationship with Language, followed by Pho-
neme Segmentation Fluency. Nonsense Word
Fluency was not significant. A similar pattem
was found for TerraNova Reading outcomes.
Simultaneous multiple regression revealed a sig-
nificant overall relationship between DIBELS
and Reading {F[3, 285] = 43.88, p < .0001).
Letter Naming Fluency and Phoneme Segmen-
tation Huency were significant predictors of
Reading, but Nonsense Word Fluency was not
significant. DIBELS subtests explained 32% of
the variance in Reading.
Discussion
The present study provided a multitrait-
multimethod examination of the validity of the
DIBELS for a representative sample of kinder-
garten students from a large urban school dis-
trict. The school district's kindergarten popula-
tion, which is primarily comprised of low-in-
come minority students, provides a policy-
relevant test of this measure. Convergent and
discriminant validity was assessed for three kin-
dergarten literacy indicators of the DIBELS.
Letter Naming, Nonsense Words, and Phoneme
Segmentation fluency were found to have the
strongest positive relationships with indicators of
overall reading ability (i.e., DRA instructional
reading and TERA Reading Quotient). This
finding corroborates previous research with
these DIBELS constmcts documenting criterion-
related validity with standardized assessments of
overall reading ability (e.g., Elliot, Lee, &
ToUefson, 2001; Good, Kaminski, Simmons, &
Kame'enui, 2001; Kaminski & Good, 1996).
The current findings add to this research
by demonstrating convergent and discriminant
validity using specific literacy constructs. As
hypothesized, face validity of the DIBELS
was demonstrated by finding that the subtests
were convergent with similar literacy con-
structs and divergent with less similar con-
structs. Alphabet Knowledge evidenced the
strongest concurrent relationship with Letter
Naming Fluency, and vice versa. As would be
expected according to the convergent-dis-
criminant hypothesis. Letter Naming Fluency
was less related to the other literacy con-
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Table 4
Summary of Simultaneous Regression Analyses for DIBELS Subtests
Predicting First'Grade Standardized Reading Outcomes
TerraNova Scaled Score
Reading
Vocabulary
Language
Developmental Reading
Assessment
Instructional Reading
.32
.45
.41
.52
DIBELS
Letter Naming
Fluency (3
.26**
.46**
.36**
45**
(Local Percentiles)
Nonsense Word
Fluency p
.15
.13
.12
.20*
Phoneme
Segmentation
Fluency p
.24*
.17*
.25**
.17*
Note. DIBELS = Dynamic Indicators of Basic Early Literacy Skills.
N = 285.
**p < .001.
*p < . 1 .
Structs. A similar pattem was found with Non-
setise Word Fluency. This subtest measures
children's ability to apply basic early literacy
principles (e.g., decoding, left-to-right) to the
novel task of reading nonsense words. Con-
ventions of Print, a direct assessment of chil-
dren's knowledge of the process and basic
principals of leaming to read, demonstrated
the strongest relationship to Nonsense Word
Fluency. These findings uphold the conver-
gent-divergent hypothesis using multiple
methods (i.e., teacher evaluation and individ-
ual assessment), providing support for the dis-
tinctiveness of each literacy construct mea-
sured by the DIBELS.
The use of specific literacy constructs
uniquely contributes to the current DIBELS va-
lidity literature. Previous research has demon-
strated concurrent validity in kindergarten using
overall reading ability assessments or specific
measures of phonological awareness (Elliott et
al., 2001; Hintze et al., 2003). These studies,
however, did not include other primary literacy
constructs that are sitnilar to Letter Naming or
Nonsense Words. DIBELS authors have pro-
vided some validity evidence, but a similar lim-
itation exists; validity was established in kinder-
garten using general intelligence measures, read-
ing and math achievement, and overall reading
fluency (Good et al., 2001; Kaminski & Good,
1996). The current study is the first to explore
the validity of Letter Naming, Nonsense Words,
and Phoneme Segmentation fluency adminis-
tered in kindergarten with measures of specific
literacy constructs (i.e.. Alphabet Knowledge,
Conventions of Print, and Meaning From Print).
Predictive validity evidence for the
DIBELS was also found. Significant relation-
ships were demonstrated with reading, vocab-
ulary, and language constmcts measured at the
end of first grade. Letter Naming, Nonsense
Words, and Phoneme Segmentation correlated
significantly to each of these outcomes in first
grade. However, Letter Naming evidenced the
largest correlation coefficients, followed
closely by Nonsense Words. These results
echo similar early literacy research highlight-
ing the predictive utility of children's ability to
identify letter names and sounds (Schatschnei-
der, Francis, Carlson, Fletcher, & Foorman,
2004). In a comprehensive review of research
on early predictors of later reading skills,
Scarborough (1998) found that the best indi-
vidual predictor of reading involved print-spe-
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cific knowledge, such as letter naming and
concepts of print. In contrast, research has also
pointed to phonological awareness as the
strongest predictor of later reading ability
(Shankweiler et al., 1999). The primary limi-
tation of this previous research, however, is
that it has not explored early literacy con-
structs simultaneously (Blaiklock, 2004). The
conceptual and developmental overlap between
specific early literacy skills necessitates a re-
search process that captures the multidimension-
ality of children's reading competence.
The current study contributes to this de-
bate by demonstrating the unique predictive re-
lationship between early letter naming ability
and later reading competencies, while concur-
rently controlling for the variance associated
with phonological skills and print conventions.
Simultaneous regression analyses revealed Let-
ter Naming to be the most significant predictor
of first-grade reading, vocabulary, and language.
Phoneme Segmentation emerged as the second
strongest predictor. In contrast to findings from
the univariate correlational analyses, simulta-
neous consideration of these constructs vitiated
the relationships between Nonsense Words and
later reading outcomes. In sum, by using a mul-
tivariate approach, the unique contribution of
both alphabet knowledge and phonological
awareness to reading ability was demonstrated.
Findings also suggest that when examined si-
multaneously with alphabetic principles and
phonological awareness, the ability to fluently
read nonsense words does not provide unique
predictive information about later reading
competency.
The inclusion of first-grade reading
level, vocabulary, and language constructs to
determine the predictive validity of the
DIBELS provides another distinctive contri-
bution to the vahdity literature. Previously
published research has demonstrated predic-
tive relationships between Letter Naming,
Nonsense Words, and Phoneme Segmentation
with standardized tests of overall reading abil-
ity (Kaminski & Good, 1996). This is the first
study, however, to demonstrate predictive
validity for each subtest with individual as-
sessments of unique literacy constructs. First-
grade vocabulary, reading level and word
fluency, and comprehension of language prin-
ciples are known predictors of later school
achievement (Dickinson & Tabors, 2001;
Scarborough, 2001). The significant longitudi-
nal relationships found between alphabetic
principles and phonemic awareness and these
first-grade constructs emphasize the impor-
tance of early skill development. Children
who experience early difficulty in visual or
auditory identification of letters, for example,
may be less equipped to develop future liter-
acy skills such as vocabulary and the ability to
comprehend written text.
Convergent and divergent validity analy-
ses also confirmed the hypothesized relation-
ships between literacy constructs and other cog-
nitive competencies. Children's early mathemat-
ics ability was significantly related to Letter
Naming, Nonsense Words, and Phoneme Seg-
mentation Fluency. This convergent finding sup-
ports the proposition that global dimensions of
cognitive ability will relate significantly to one
another and is well documented in the early
childhood development literature. Specifically,
previous research has highlighted the integrated
nature of early language and cognitive develop-
ment, and the bidirectional influence of early
developmental competencies (National Research
CouncU, 1998).
Relationships were also found between
early literacy and social-behavioral con-
structs, though they demonstrated less conver-
gence than when compared to mathematics.
The hypothesized positive relations between
early literacy and children's peer play compe-
tence, task persistence, competence motiva-
tion, and task flexibility were supported by the
study findings. Peer interaction during free
play was significantly related to Letter Nam-
ing, Nonsense Words, and Phoneme Segmen-
tation, although the amount of shared variance
between these constructs was minimal {R^
= .03-. 11). Significant associations were also
found between early literacy and behavioral
approaches to leeiming (i.e., competency mo-
tivation, task persistence, flexibility, and atti-
tude toward leaming).
These convergent and divergent validity
findings underscore the important develop-
mental overlap among cognitive and behav-
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ioral competencies for young children. Early
childhood researchers have documented the
integrated nature of early skill development,
particularly with respect to the multitude of
skills necessary to develop competent reading
abilities (Storch & Whitehurst, 2001; White-
hurst & Lonigan, 1998). This study contributes
to this literature by using a multivariate approach
to highlight the unique contributions of specific
literacy constmcts to overall reading ability. Fur-
thermore, the overlap between social-behavioral
competencies and literacy development for
young children is also demonstrated in this
study. Specifically, the pattem of correlations
among these variables denotes the importance of
children's engagement behaviors in creating
cognitive linkages to literacy leaming. Chil-
dren's engagement behaviors within the class-
room (with peers or specific tasks) were stronger
predictors of acquired literacy skills than other,
more emotionally based behavior (e.g., play dis-
ruption or attitude toward leaming). This con-
tributes to the existing early childhood literature
that underscores the significant relationships
between children's engagement in the class-
room and the development of cognitive com-
petencies (Dickinson & McCabe, 2001; Fan-
tuzzo, Perry, & McDermott, 2004; Me Wayne,
Fantuzzo, & McDermott, 2004).
Findings from this research are qualified
to urban public school kindergarten children.
As such, this research provides support for the
use of DIBELS as a screening tool for this
population. The three subtests recommended
for the end of kindergarten could be used to
guide classroom-based instmction and inter-
vention. The short, fiuency-based nature of the
instrument supports its utility in measuring
progress and response to classroom-based in-
tervention. The predictive validity findings
also underscore the utility of this measure in
providing a reliable and valid means for iden-
tifying early reading difficulties. Teachers
could use the DIBELS to identify children
who are not on target for meeting national
mandates and adapt curricular efforts to target
specific early literacy skills with which chil-
dren are having the most difficulty.
This study contributes to the burgeoning
literature on the DIBELS; however, further
research needs to be conducted with other
populations of children and across different
grade levels. The current study sample did not
allow for the exploration of validity for En-
glish language leamers—future research
should investigate validity for this significant
population of young children. In addition to
the three indicators used at the end of kinder-
garten, the DIBELS contain two additional
subtests: Initial Sound Fluency and Oral Read-
ing Fluency. Initial Sound Fluency is used in
the fall and winter of kindergarten, and Oral
Reading Fluency begins in the middle of first
grade and extends to the end of third grade.
Future research should explore the convergent
and divergent validity for each of the DIBELS
subtests administered at each grade level.
The federal legislation pertaining to No
Child Left Behind is pressing educators to-
ward evidence-based, culturally appropriate
decision making to ensure that all children are
reading on grade level. This mandate has
heightened the need for early intervention, and
subsequently the need for assessment instru-
ments of high quality with the ability to iden-
tify children's ability levels before third grade.
As increasing numbers of school districts are
selecting early literacy screening instmments,
evidence for the psychometric properties of
these measures must be developed. All chil-
dren across the country are being held to
higher standards of competency. This study
provided validity evidence for one policy-rel-
evant population: low-income, predominately
minority children attending public school in a
large urban district. To justly leave no child
behind, however, additional research is needed
to validate early literacy indicators such as the
DIBELS with other vulnerable populations of
young children.
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